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<^ V f^-^ing 'eads used in the data lines and the peripheral circuit by using a third 

conductive layer; 



forming the pixel electrode electrically connected to the conductive interlayer; 

and 

forming a storage capacitor for each pixel electrode, and the conductive 
interlayer being disposed between the switching element and the data line, and functioning as 
«-...^ f^'^.,°^^" ^'^'^trode constituting the storage capacitor. 

REMARKS 

Claims 1, 2, 4-7 and 9-33 are pending. By this Amendment, claims 1, 2, 7, 23, 24, 32 
and 33 are amended. Reconsideration based on the above amendments and the following 
remarks is respectfully requested. 

The attached Appendix includes marked-up copies of each rewritten claim (37 C.F.R. 
§1.121(c)(l)(ii)). 

Applicant gratefully acknowledges the courtesies extended to Applicant's attorney 
during the January 14 personal interview with Examiner Parker. The points discussed during 
the interview are re-emphasized in this Amendment. 
^- Rejection Under 35 U.S.r. §112. second p ar^p.^ph 

Claim 24 stands rejected under 35 U.S.C. §112, second paragraph, as being mdefinite. 
Claim 24 is amended to obviate this rejection, and accordingly withdrawal of the rejection 
under 35 U.S.C. §112, second paragraph is respectfully requested. 
II- Rejection under 35 U.S.C. SI 03 

Claims 1, 2 and 4-5 stand rejected under 35 U.S.C. §103(a) over Moon (U.S. Patent 
No. 6,133,967) in view of Kouchi (U.S. Patent No. 5,886,365), Aoki (U.S. Patent 
No. 6,177,916) and Sato (U.S. Patent No. 6,081,305); claims 1, 2 and 4-5 stand rejected 
under 35 U.S.C. §103(a) over Nakagaki (U.S. Patent No. 6,104,370) in view of Kouchi, Aoki 
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and Sato; claims 1, 2 and 4-5 stand rejected under 35 U.S.C. § 103(a) over Fujihara (U.S. 
Patent No. 5,771,083) in view of Kouchi, Aoki and Sato; claims 6-7 and 9-33 stand rejected 
under 35 U.S.C. §I03(a) over Fujihara m view of Kouchi, Aoki and Sato and further in view 
of Mizuno (U.S. Patent No. 6,266,1 10), Someya (U.S. Patent No. 5,838,399) and Aoki (U.S. 
Patent No. 5,425,857, hereinafter Aoki '857); claims 6-7 and 9-33 stand rejected under 35 
U.S.C. § 103(a) over Nakagaki, Kouchi, Aoki and Sato and further in view of Mizuno, 
Someya and Aoki '857; claims 6-7 and 9-33 stand rejected under 35 U.S.C. §103(a) over 
Moon in view of Kouchi, Aoki and Sato and further in view of Mizuno, Someya and Aoki; 
and claims 6-22 stand rejected under 35 U.S.C. § 103(a) over Kouchi, Aoki or Sato in view of 
Mizuno, Someya and Aoki '857. Applicant respectfully traverses the rejections. 

In particular, none of the applied references disclose or suggest an electro-optical 
device including aconteiyem^^ 

^ImmLmdacorrmon din^ pixel electro deih^cgndMtjy^ ^ being disno.ed 
bgt^veenjhes^^ and the d atajine^^ndj^^ 

^^nstitutin^M^to^^ as recited m independent claim 1, and similarly recited in 

independent claims 23, 32 and 33. 

Further, none of the applied references disclose or suggest an electro-optical device 
includmg first, second, and third conductive layers, fonned in that order, the third conductive 
layer having a resistance which is lower than the resistance of the first conductive layer, one 
interlayered insulation layer being disposed between the first and second layers and another 
interlayered insulation layer being disposed between the second and third conductive layers, a 
peripheral circuit which is provided with leads comprising a first, second and third 
conductive layers and drives each switching element peripheral circuit havin^^araHe^ 
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conductive lay er elertrirally ron nected in parallel w ith resnecf fo hofh .nH. »r... j^^^ 
leads, as recited in independent 6. 

Moon discloses a liquid crystal display including a thin film transistor (TFT) and a 
storage capacitor where a gate insulating layer 5 is selectively etched using a gate electrode 3 
as a mask. A dielectric layer 6 is formed of the substrate. A conductive layer is deposited 
thereon and patterned to form a storage electrode 4. High-concentration impurities are doped 
into a predetermined portion of the active layer 1 to form source and drain regions, which are 
indicated by a new part of impurity-dope semiconductor layer 2. The dielectric layer 6 
together with the impurity-dope semiconductor layer 2 and the storage electrode 4 constitutes 
a storage capacitor. See, for example. Figs. 2A - 2E and col. 4, lines 14-30. 

However, Moon fails to disclose or suggest a conductive interlayer that electrically 
comiects the corresponding switching element and coiresponding pixel electrode where the 
gonteiveinterl ^ being disposed betw een the switching el.n..n.. ..h ... 
functioning as part of an electrode constihit.n g the storage r.ap^..t»r 

Nakagaki discloses a silicon substrate 1 including a MOSFET 2 having a drain 5, a 
gate 6 and a source 7, and a capacitor 3 for storing electric charge corresponding to one pixel. 
An aluminum pixel electrode layer 8 is formed on the insulator layer 4. A lower portion of 
the pixel electrode 8 is comiected to the source 7 of the MOSFET 2. A conductor 9 extends 
sideways from the com^ecting portion. An SIO^ dielectric film 10 is intervened between the 
substrate 1 and the conductor 9. This lamination constitutes the capacitor 3. See, for 
example. Fig. 7 and col. 4, lines 49-60. 

However, Nakagaki fails to disclose or suggest a conductive interiayer that 
electrically connects the corresponding switching element and correspond pixel electrode 
"^^^'^ the conductive interiayer hein^ disp osed bet w e en the switching ... 
line, and functioning as a part of an electroH<=. nnn.f jtuting the sfnr.a. 
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Fujihara disclo.es a s,ruc..re of an active matrix substrate in a liquid crystal display 
device Where the storage capacitor line 4 and the oxide insulating films 9 are fotmed on the 
l.gM transmitting suhstrate 1 . ,n additton, the gate insulat.ng film 1 0 is fomted to cover all of 
the members. The source signal line 3 ,s a^anged on the gate insulating film 1 0. The inter- 
layer insulating film 14 is fomred on the source signal line 3. Furthenrtore. the pixel 
electrode 5 is produced on the inter-layer insulating film ,4. See, for example. Fig. 3 and 
col. 6, lines 24-34. 

However, Fujihara fails to disclose or suggest a conducfive interlayer that electneally 
connects the co„espondi„g switching element and cotresponding pixel electrode where !he 

^™^*««2arlofae!e<^^ 

Fur,henr,ore, neither Kouchi, Aoki, Sato, Mizuno, Sotneya nor Aoki SS? cure the 
above-noted deficiencies of Moon, Nakagaki and Fujihara. 

Kouchi discloses a small size and large capacitance capacitors are provided for the 
penpheral driving ctrcuit of a liquid ctystal display device. The capacitor exhibtting 
crystalline propetttes is provided on a monocrystalline silicon in a penpheral drtving circuit 
using an insulator film deposition process used to manufacture TFTs of a displaypixel 
portion in a peripheral driving circuit. The capacitor, us.ng monocrystalline stlicon as 
electrodes and an insulator on the monocrystalline silicon as a dielectrtc, has a small size and 
a large capacitance as compared with a capactor manufacmred on amon^hous silicon or 
monocrystalline silicon and is thus capable of high quality display. See, for example. 
Abstract of Kouchi. 

Aoki discloses buffer circuits and analogue switches are disposed closer to a display 
region than video busses. A fiming signal generator circuit provides the buffer circuits with a 
•iming signal. The analogue switches supply video signals from the v.deo busses to si^al 
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lines in a display region in response to the timing signal. Parasitic capacitance coupled to the 
video busses is reduced so that bandwidth characteristics of the busses can be improved and a 
good display can also be obtained. See, for example, Abstract of Aoki. 

Sato discloses a liquid crystal light valve used for a projection type display where in a 
pixel circuit MOS transistors lA and holding capacitors IB are arranged in M lines in a 
horizontal direction and in N rows in a vertical direction respectively (see Fig. 9). The 
scanning signals and brightness signals are inputted into the gate electrodes and the drain 
electrodes of the MOS transistors through first signal lines and second signal lines, 
respectively, and each of the source electrodes is connected to one end of a holding capacitor 
IB and one end of a liquid crystal element IC. See, for example, col. 4, lines 20-35. 

Mizuno discloses an uppermost metal wiring layer is formed of titan Ti and titan 
nitride TiN formed thereon, on which tungsten W for filling a via hole can be deposited. The 
via hole IS filled with W. The surface of a metal wiring layer below the uppermost metal 
wiring layer is covered with a low reflectivity film made of titan nitride. Thus, light incident 
on the surface of the semiconductor chip is prevented from reaching a substrate transistor 
within a semiconductor device and malfunctioning of the semiconductor device is prevented. 
See, for example, Abstract of Mizuno. 

Someya discloses a TFT active matrix liquid crystal display devices in which a pixel 
is divided into three parts, a capacitor is added to each pixel, light shielding is applied to each 
TFT, and the matrix is driven by a DC canceling technique. See, for example, Abstract of 
Someya. 

Aoki '857 discloses a matrix type display having a TFT substrate where a gate signal 
line interconnects respective gate electrodes of the TFTs arranged in a row or column of the 
matrix array, a source electrode line interconnecting respective source or drain electrodes of 
TFT arranged in a column or row of the matrix array, a pixel electrode form of a transparent 
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conduccr fita and connected ,o .he source or drain elearode of each of ,he TFTs, a capacitor 
elecrode eapaci.ively coupled .o .he pixel electrode .hrough a dielecric filn,, a conductor 
wire in.crcon„cc.i„g ,he respec.ive capaci.ive Cec.rode of ,he p.xels in.erconnec.ed by .he 
ga,e signal line, wherein ,he conduc.or wire is forced integrally w„h .he capacitor elecrode. 
See, for example. Abstract of Aoki '857. 

Furthemrore, none of .he applied references for reasons as sta.ed above, disclose or 
suggest a first, second and third conductive layers and drives each switching elenten. 

ends of the p arallel leid-, as recited in independent claim 6. 

Accordingly, Appltcan. submi.s that independent claims 1, 6, 23, 32 and 33 define 
patentable subject matter. Claims 2 and 4-5 depend from the independent claim 1. claims 7 
and 9-22 depend from tndependcn. claim 6. claims 24.3, depend from independent claim 23, 
.herefore also define patentable subject matter. Accordingly, Applicant requests that the 
rejections under 35 U.S.C. §103(a) be withdrawn. 

In view of the foregoing amendments and remarks. Applicant subm.ts that this 
apphcation is in condition for allow^ce. Favorable reconsiderafon and prompt allowance of 
claims 1-2, 4-7 and 9-32 are earnestly solicited. 
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Should the Exammer beheve that anything further would be desirable in order to 
place this application ,n better condition for allowance, the Exan^iner is invited to contact 
Applicant's undersigned representative at the telephone number set forth below. 



Respectflill/ submitted. 




Oliff 
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Yong S. Choi 
Registration No. 43,324 
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APPENDIX 

_ ^. 

The following is a marked-up version of the amended claims: 
' • (Xwice. Amended) An electro-optical device, comprising: 
a plurality of scanning lines and a plurality of data lines; 
a combination of a switching element and a pixel electrode provided 
corresponding to each crossing between the scanning lines and the data lines, each pixel 
electrode bemg dcM^lvcgiM pm4ded*ith-a storage capacitor-.>f..Wel«.4«=s^ 

a conductive interlayer that electrically connects the corresponding switching 
element and the corresponding pixel electrode, the conductive interlayer being disposed 

a " intcrla) cr c d i n.fttte^ef^4ave r■ A v hirh din p n. , .■y.-itching clement, llw 

switcliing element and the data line , mid c ai d pi;> o l clcrfrod o in g la uun u li on structu re of^ ai d- 
eieeim-epma^^^^v^and functioning as a part of an electrode constituting the storage 
capacitor; and 

a peripheral circuit containing leads that comprises the same layer as the 
conductive layer constituting the conductive interlayer, and drives the switching element. 

2- (AmeiidetlLThe electro-optical device according to claim 1 , the conductive 
interlayer being dectncallrconnected to an electrode of the switching element via a first 
contact hole provided corresponding to the electrode, whereas the pixel electrode is 
eiectiicalhLconnected to the switching element via a second contact hole. 

7- lAmeiidedl.The electro-optical device according to claim 6, the conductive 
interlayer being electncMlv connected to an electrode of the switching element via a first 
contact hole provided corresponding to the electrode, whereas the pixel electrode is 
_ electricallv connected to the switching element via a second contact hole. 
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23. (IWAmended) An electro-optical device, comprising: 
a plurality of scanning lines and a plurality of data lines; 
a combination of a switching element and a pixel electrode provided 
corresponding to each crossing between the scanning lines and the data lines, each pixel 
e'ectrode being ,lmnMWsm^,,M^ storage capac.tor^^e..,^^^^ 

a conductive interlayer that electrically connects the switching element and the 
corresponding pixel electrode, the conductive interlayer bemg disposed between the_ 
^^^^^^^^^^^^^^^^ 

-4..*«^.W«t, and --^-.-^elee^^ 

d..4e^ncWunctioning as a part of an electrode constituting the storage capacitor; 
a peripheral circuit for driving the switching element; and 
leads connected to the peripheral circuit that comprise the same layer as a 
conductive layer which constitutes the conductive interlayer. 

24. LMmdMlThe electro-optical device according to claim 23, the leads 
crossing Wat^b^.^,, i^ast one image signal line which comprises the same layer as a 
conductive layer which constitutes the data lines. 

32. lArnendedi_A method for making an electro-optical device comprising a 
plurality of scanning lines, a plurality of data lines, and a combmation of a switching element 
and a pixel electrode provided at a position corresponding to each crossing between the 
scanning lines and the data lines, the method comprising: 

forming the switching element at the position coiresponding to each crossing 
between the scanning lines and the data lines; 
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forming a conductive interlayer electnc^connected to the switching 
element and leads used in a peripheral circuit for driving the switching element, by using the 

same conductive layer; 

fonning the pixel electrode idmi:km..connccted to the conductive interlayer; 

and 

forming a storage capacitor for each pixel dectrode-B^^^^A,^eM^f,i^-e^ 
conductive interlayer being disposed between a«4«te*4«y«:e*t4^^ 

as a part of 

an electrode constituting the storage capacitor. 

33. (AmendecJi. A method for making an electro-optical device comprising a 
plurality of scanning lines, a plurality of data lines, and a combination of a switchmg element 
and a pixel electrode provided at a position corresponding to each crossing between the 
scanning lines and the data lines, the method comprising: 

after forming the scanning hnes and leads used in a peripheral circuit for 
driving the corresponding switching element by usmg the first conductive layer, and foiling 
the switchmg element at the positions corresponding to each crossing between the scanning 
lines and the data lines; 

forming a conductive interlayer fericaHvLConnected to the switching 
element and leads used in a peripheral circuit for driving the corresponding switohing 
element, by using a second conductive layer; 

forming leads used in the data lines and the peripheral circuit by using a third 
conductive layer; 



A-3 



Docket No. 109337 

forming the pixel electrode dectnccilhiconnected to the 



• 
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conductive interlayer; 



and 



forming a storage capacitor for each pixel ^l^ctTodc-.^t^MM^,-s^44^ 

conductive interlayer being disposed between ^:B^i^^^U^M.>,,4ay^:^^ 
^^^'^^^^"^^-^^ and saM^ 

an electrode constituting the storage capacitor. 
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